mtDNA mutations in tumors of the central nervous system reflect the neutral evolution of mtDNA in populations.
Mitochondrial DNA (mtDNA) instability has been observed in different types of cancer, including colorectal, breast, and gastric cancer. The relationship between the occurrence of such alteration and the nuclear microsatellite instability (nMI) status of the neoplastic cells remains controversial. In an attempt to clarify this issue, we sequenced the first and second mtDNA hypervariable regions, and typed the mitochondrial (CA)(n) dinucleotide polymorphism in 69 patients with primary tumors of the central nervous system (CNS), previously screened for nMI. Tumor samples showed 27 D-loop sequence changes (39.1%) compared to the corresponding blood samples. Microsatellite homoplasmic allele mutations were detected in four cases (5.8%). We did not find significant associations of the mtDNA instability status with clinicopathological parameters including sex, age, tumor size, and duration of clinical course. Neither did we find any association between mtDNA and nuclear instabilities, indicating that, at least in CNS tumors, they respond to different DNA repair mechanisms. We have also compiled the mtDNA instabilities previously reported by other authors for several types of tumors, comparing them to mtDNA polymorphisms in human populations. Most of the tumor-associated changes are common human polymorphisms and mutational hotspots. To explain the molecular behavior of mtDNA instability in tumors, we propose a model also common to other biological situations.